New avenue of research: antiepileptic drug and estradiol neuroprotection in epilepsy.
Current epilepsy therapy is symptomatic using antiepileptic drugs. This therapy suppresses seizures but does not prevent or cure epilepsy. Treatment strategies that could interfere with the process leading to epilepsy (epileptogenesis) would have significant benefits over the current approach. Neuronal damage contributing to restructuralization of the neuronal networks (especially in the hippocampus during temporal lobe epilepsy) is one of the significant components of ongoing epileptogenesis. Thus, treatment strategies alleviating seizure induced neuronal damage may become significant players against the deteriorating process of epileptogenesis. Current antiepileptic drugs, especially valproic acid, have some neuroprotective potential. However, frequently this potential is either insufficient or the side effects of long-term therapy cancel out the benefits. The attention is therefore aimed at different classes of drugs with already established neuroprotective potential. Steroid hormones are under investigation, especially two groups of these compounds: beta-estradiol and the selective estrogen receptor modulators--SERM. In low doses, beta-estradiol has neuroprotective potency in neurodegenerative diseases. However, its use in seizure-induced neuroprotection is confounded by the common perception of proconvulsant features of estrogens. Here, we review that both proconvulsant and neuroprotective features apply only under specific conditions and may be separated by therapy taking into account the dosage paradigm, timing, sex of the subjects and their gonadal hormone status. Several studies have demonstrated that beta-estradiol has indeed potency to protect neurons from seizure-induced damage. Additional studies are required to further elucidate the effects, exact conditions, and especially mechanisms of action of beta-estradiol in seizure-induced neuroprotection since new specific SERM may help to avoid some undesirable effects.